The role of AMPKα in high-glucose-induced dysfunction of cultured rat mesangial cells.
Adenosine 5'-monophosphate (AMP)-activated protein kinase (AMPK) is known as a mammalian cell energy sensor, which could regulate cellular energy metabolism via sensing the alterations of energy balance, such as oversupply or lack of glucose and fatty acid. Recent studies have suggested that AMPK could also regulate many other biological processes, including cell cycling, inflammation, protein synthesis, and so on. In this study, AMPK signaling in high-glucose-induced dysfunction of mesangial cells (MCs) was investigated. Established rat glomerular MCs were treated under normal glucose (5.6 mM glucose) or high-glucose conditions (30 mM glucose). mRNA levels of AMPK subunits were detected by reverse transcriptase-polymerase chain reaction. Expressions of AMPKα, phosphorylated AMPKα (p-AMPKα), phosphorylated acetyl-CoA carboxylase (p-ACC), and collagen IV were measured by Western blot. Under high-glucose conditions, AMPKα protein expression and mRNA levels were significantly decreased. High-glucose treatment also induced a notable decrease in p-AMPKα and p-ACC expression. AMPKα activation by 5-aminoimidazole-4-carboxamide-1-β-d-ribofuranoside (AICAR) effectively ameliorated high-glucose-induced dysfunction of MCs, including cell proliferation, cell-cycle progression, and collagen IV production. High glucose impaired AMPKα in its expression and activity; AICAR significantly ameliorated high-glucose-induced proliferation of MCs and collagen IV production, indicating a role of AMPKα in high-glucose-induced dysfunction of MCs.